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(57) In a sold stats i mags pickup apparatus havi n g 
a plurality of photoelectric conversion elements Includ- 
ing a etandard signal outputtlng photoelectric conver- 
sion element group outputtlng standard elgnele and 
an affective signal oirtputt in g phctoelanlric conversion 
element group loroulputting effective signals, a scanner 
circuit for sequentially reading signals from 1h a photoe- 
lectric eJemsnts, and a selector circuit lor selectively 
reading an optional element group in the effective signal 
outputtlng photoelecirlc conversion element group, the 
ecann er ci rc u a resda both t h e stands rd atgnQ 1 ovtputti n g 
photoelectric conversion element group and the opIiDn- 
al element group in the effective signal oul putting pho- 
toelectric conversion element group selected by the se- 
lector circuit 
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FIG. 2B 
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Description 

BACKO ROUND OF THE INVENTION 
Flefdot the Invention 

[0OO1J The present Invenilon relates to a solid state 
Image pickup apparatus with a photoelectric conversion 
unll, and more particularly to a solid state Image pickup 
apparatus capable of reading an optional area of ihe 
photoelectric conversion unit In a pixel read mode such 
as s block read mode end a skip read mode, end to an 
Image pickup system using such a solid stale Image 
pickup apparatus. 

Related Background Art 

[0OO2] Image information m wider/ used nowadays, 
and a variety of image data display methods are used 
In order to match various Image data formats of multi- 
media. 

[0003] High resolution Image pickup device* ere 
known which use CCD's tor providing a reeolutlon In ex- 
ceed of a high definition television (two million pixels). 
MdsI of these image pickup devices substantially deal 
with only still Images, and ft takes several seconds to 
capture an Image of one frame. For exempt a digital 
stlfl camera using euch a high reeolutlon Image pickup 
device has the demerit that framing and focuealng es- 
sential for the function of a camera cannot be executed 
in real time. In addftion, since a frame rate is slow, a 
signal accumulation time Is bng, which poses a problem 
of a degraded Image qualltyto be caused by dark charg- 
es accumulated together with signal charges. Although 
a method. of cooling an Image pickup device 1$ Incorpo- 
rated In order lo suppress the generation oi dark charg- 
es, this method is assoeiatsd with b problem of an in- 
creased total consumption power, 
[00041 A report which can solve the above problems 
Is disclosed, for example* In Tour Minion Pbceis CMD 
Image Sensor". The Institute of Image Information and 
Television EngtneeraJTE Technical Report, VoL 21 . No. 
21, pp. 37-42, IPU 97-15, ce'97-7 (Mac, 1997> In this 
report, three terminals other than the gate of a CMD el- 
ement of a tour-terminal CMOS device are supplied with 
d.c. biases* and an output signal oi a CMD element 
which Is a source current Is controlled by changing the 
gata potential. Of a full read mode, a skip read mode, 
and a block read mods, th» block read mode reads im- 
age Bi1ornia1ion of all pixels in an optionally designated 
block area. The block read mode Is realized by two proc- 
esses, a process oi setting a read alert position and a 
process of reading an option ajy designated block area. 
CMD elements disposed In a matrix are read by sequen- 
tially turning on and oft a scan shift register. 
[0005] However, although the report describes the 
block read ot CMD elements oi the CM08 device, ft 
does nol describe how noises oi CMD elements are 



read. Since a CMOS sensor manufactured by CMOS 
processes has an 6N ratio smaller than a CCD sensor, 
It Is desired to Improve an B/N ratio also In ihe block 
read mods. 

s [0006] Noises generated In a CMOS type solid state 
image pickup device include random noises end fixed 
pattern noises. Random noises can be reduced by pro- 
viding an amplifier with each pixel of a CMOS type solid 
state Image pickup device, and fbcsd pattern noises can 
jo be reducDdbysubtractlngnoIeedatafromplcked-uplm- 
ags data. Although these techniques are well known, 
particular methods suitable for practice are not known. 

SUMMARY OF THE INVENTION 

[00071 it Is an object of the present Invention to facil- 
itate noise reduction also In reading data from an op- 
t tonally selected area of a photoelectric conversion unit. 
[DOGS] In order to achieve the above object, an em- 
bodiment of the Invention provides a eel Id state Image 
pickup apparatus comprising: a plurality of photoelectric 
conversion elements Inctudln g a standard signal output- 
itng photoelectric conversion element group tor output- 
ting standard signals and an effective signal outpmtlng 
photoelectric conversion element group for oulputting 
ellectlve signals; scanning means for sequentially read- 
ing signals Irom the photoelectric elements; and select- 
ing means lor selectively reading an optional element 
group In the effective signal outputtlng photoelectric 
conversion eloment group, wherotn the scanning means 
reads both the standard signal outpulting photoelectric 
conversion element group and the optional elemenl 
group In the effective signal outputtlng photoelectric 
conversion element group selected by the selecting 
means. 

[0009] Another embodiment ot the Invention provides 
an image pickup system comprising: a plurality oi pho- 
toelectric conversion elements including a slandard sig- 
nal outputtlng photoelectric conversion element group 
lor outputtlng standard signals and en effective signal 
outputtlng photoelectric conversion element group tor 
outputtlng effective signals; a scanning unit for sequen- 
tially reading signals from Iha photoelectric elements; a 
selecting unit for selectively reading an optional element 
group In the sfiectlva signal outputtlng photoelectric 
conversion element group, wherein the scanning unll 
reads both the standard signal outputtlng photoelectric 
conversion element group and the optional stemsm 
group in the effective signal outputtlng photoelectric 
conversion element group sel acted by the selecting unit; 
a sublracttng unit for subtracting signal components oi 
the standard signal outputtlng photoelectric conversion 
group from signal components of tha optional elemenl 
group In the eftecth/e signal outputtlng photoelectric 
conversion etement group selected by tie selecting unit; 
and an adjusting unit for adjusting a focus or an expo* 
sure in accordance with a signal outpul Irom the sub- 
lracttng unit. 
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[C010] A still further embodiment ol the Invention pro- 
vides an Image pickup system comprising: e plurality of 
photoelectric conversion elements Including a standard 
signal outputtlng photoelectric conversion element 
group for outputtlng standard signals end en effecilve 
signal outputting pholoBleciric conv&reicn element 
groupfor outputtlng effective signals; a scanning unit for 
sequentially reading signal* from the photoelectric ele- 
ments; a eeieetlng unit for selectively reading en option- 
al element group In the effective signal outputtlng pho- 
toelectric conversion element group* wherein the scan- 
ning unit reads both the standard signal outputting pho- 
toelectric conversion element group and the optional el- 
ement group In the effective signal outputtlng photoe- 
lectric conversion elemenl group selected by the ©elect- 
ing unit; e subtracting unit for subtracting elgnel compo- 
nents of the standard signal ouiputtlng photoelectric 
conversion groupfrom signal components of the option- 
al element group in the effective signal outputting pho- 
toelectric conversion element group selected by the se- 
lecting unit; a signal processing circuit for processings 
signal output from the subtracting unli; a switching unit 
tor switching beiween a still Image mode end a moving 
Image mode; and a controlling unit for controlling to 
mate the selecting unit to sated all photoelectric con- 
version elements It the switching unit selects the still Im- 
age mode, and to make the selecting unli to select a 
predetermined area smaller than a whole area of the ef- 
fective signal putputllng photoelectric conversion ele- 
ment group If the switching means selects the moving 
image mode. 

[0O11] Other objects and features of the present In- 
vent Ion wll I become apparent from the following detailed 
description of embodiments when read In conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION GF THE DRAWINGS 

[0018] Fig. 1 1s a circuit block diagram of a solid slats 
Image pickup apparatueaocordlng to a flret embodiment 
of the Invention. 

[0013] Figs. 2A, 2B and 2C are conceptual diagrams 
Blustrating each read mode of thesolid slate image pick- 
up apparatus ol [ the first embodiment 
[0014] Fig. a Is a timing chart illustrating a fuH read 
mode according to the first embodiment 
[0015] Fig. 4 Is a flmlng chart Illustrating abloclcrsad 
mode according to the Aral embodiment 
[0016] Fig. 5 is a timing chart iDusfrBting a skip read 
mode according to the first embodiment 
(0017] Fig. 6 Is a timing chart Hrustrattng the full read 
mode according to the first embodiment 
[OOiq Figs, 7A and 7B are block diagrams of a signal 
processing circuit used In each read mode of the first 
embodiment 

[001 &] Figs. 8A and SB are a circufl diagram of a se- 
lector circuit and a table Blustrating its operation accord- 
ing to the first embodiment 



10020] Figs. 9A, 9B and 9C are a circuit diagram of 
ihe selector circuit and timing charts Illustrating lis op- 
eration. 

[0021] Fig. TO Is a block diagram showing an Image 
s pbkup system according to a second embodiment of the 
invent ioa 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

w 

[0022] Embodiments of the Invenllon will be de- 
scribed in detail with reference to the accompanying 
drawings. 

J5 (Flrel Embodiment) 

[0023] Fig. "Ms a circuit diagram ol a driver for driving 
a CMOS censor constituted ol photoeleclric conversion 
elements each havingtwo elements. Each photoelectric 
conversion element Is constituted of one oT PN Junction 
photodlodes PDf 1 to PD22, ... and a corresponding one 
ol transfers transistors STn to ST22, ... connected to 
the anodes of the photodlodes. A vertical selector circuit 
VSR sequentially outputs high level outputs VI to VB to 

& sequentially activate vertical select lines HL1, HL2, 
and a horizontal selector circuit HSR sequentially out. 
puts high level outputs H1 to H8 to sequentially turn on 
horizontal transfer MOS transistors HT1 to HT&. There- 
fore* Image -charges accumulated In respective pbcels 

50 are time sequentially read from the respective vertical 
output fines HVf toHVB to sn output Kne HOL and out- 
put via an amplifier AMR 

[0024] A reset MOS transistor RES turns on the out- 
put One HOL to reset the output line HOt each time the 
35 ptaf charges are output. Of the photodlodes Ppn to 
PD22, ... the anodes oi the photodlodes PD11 » PDiZ, 
PD21, PD22, PD3V.. are shielded to pick up dark 



[0025] In this CM08 sensor, as photonsare Impinged 
40 ^on a PN Junction of each photoelectric conversion el- 
ement constituting a pfcsLpah* of electrone and holes 
are generated and accumulated In the deletion layer and 
Ihe transfer MOS transistor ST 11 , ... reads the electrons 
or holes. The CMOS sensor including the horizdritaj and 
4* vertical selectorclrcuJts Is manufactured by CMOS proc- 
esses and therefore calted a CMOS sensor. 
[0028] In this smbodlment, although a passive type 
MOS eensor Is ueect an amplification lype AMI (ampfl- 
ficatbn type MOS sensor), a CMD (charge modulation 
W type CMOS sensor), or an APS (active pixel type sen* 
sor) may also be used 

[0027] Figs. 2A to 2C are ooncepluai diagrams fllus- 
tratlng read methods of the solid state Image pickup ap- 
paratus used an area sensor described above. Fig. 2A 
« illustrates an example of a tufl read mode: In this mode, 
standard signals cl dark charges are read from a light 
shielded standard signal outputting photoelectric con- 
version element group In telt two columns as viewed In 
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Fig. 2A> whereas effecirve signals of photo charge are 
read trorn an effective signal outputtlng photoelectric 
conversion element group In en effective read area. Fig. 
2D nrufiftrot&e an example of a block read mode. In this 
mode* standard signal* of dark charged are read from 
the light ahietded photoelectrrc conversion element 
group In left two columns, whereas effective signals ot 
photo charges are read trcni the effective signal output- 
tins photoelectric conversion element 9 roup only In a 
designated block area without reeding ether areas. In 
thle example only from two pixels on one line. Fig. 20 
Btustreles an examplBof a skip read mode. In this mode, 
standard signals ol dark charges are read Irani the light 
shielded photoelectric conversion element group In left 
two columns, whereas effective signals ot photo charg- 
es are read from the effective signal outputtlng photoe- 
lectric conversion element group by skipping every sec- 
ond pixels. 

[OOSSJ The operation ol the lull read mods will be de- 
scribed with reference to the timing chart shown In Fig. 
3, The vertical selector circuit VSR outputs first a high 
level output Vt to activate the vertical seleci line HL1, 
and ihe horizontal selector circuit HSR sequentially out- 
puts high level outputs Hf--toH9 to sequentially turn on 
ths horizontal transfer MOS transistors HT1 Id HTB. 
Therefore, Image charges accumulated In respective 
pixel* are time sequentially read trorn the respective 
vertical output llnee HV1 to HV& to the output line HOL 
and output via the amplifier AMR While the horizontal 
selector circuit HSR sequentially outputs the high level 
outputs H1 to H8» the reset WO8 transistor RE 8 is 
turned on to reset the cutpui line HDL and correspond- 
ing photoelectric conversion element each time the pixel 
charges are read, 10 thereby eliminate the Influence of 
adjacent pbcels. As shown In Fig. 3 k an output of the am- 
plifier AMP takes a low potential level corresponding to 
pixel charges of the pbcsl photod odes PD11 to PDf B. 
Thereafter, the vertical selector circuit V8H outputs a 
high level output V2 to repeat the above operations. 
[0029] The fight shielded pixel photodiodes PD1 f and 
PD12 of the standard signal outputtlng photoelectric 
conversion element group output standard signals rep- 
resentative ol dart charges. A pab* of ftrsl effective sig- 
nals Is output trorn the pixel photodiodes PD13 and 
PD1 4, a pair ol second eltectrva signals is output from 
the pixel photodiodes PDf 5 and PD16, and a pair of 
third effective elgnets Is output from the pixel photodi- 
odes PD17 andPDt 8. Next, the Dghl shielded pixel pho- 
todiode* PD21 and PD22 of the standard signal output- 
ting photoelectric conversion element group output 
standard signals representative of dark charges, and 
operations slmOar to the above-described opera] lone 
are repealed. In this manner aO pixels disposed In a ma- 
trix are read. 

[0030] Fig. 4 is a liming chart ill u sir sting a block read 
mode of the solid stats image pickup apparatus shown 
in Fig. 2B. It is ass urn edthat the designated bbek con- 
tains the pixel photodiodes PD15 and PDf a 



[0031] The vertical selector circuit VSR outputs flrei a 
high level output V1 to actuate the vertical select One 
HL1 . and the horizontal selector circuit H$R sequential- 
ly outputs high level outputs H1 , H2, H5, and H6 to ee- 
s quentialty lurn on the horizontal transler MOS transla- 
tors HT1 , HT2, HT6, and HT6. Therefore, image charg- 
es accumulated In respective pixels are time sequen- 
tially read from the respective vertical output lines HV1 . 
HV2, HV5 > end HV6 to the output line HOL end output 
"> via the amplifier AMP. 

[0032] While the horizontal selector circuit HSR se- 
quential r/outptfa the high level outputs HI > K2, HB, end 
HQ, the reset MOS transistor FEB Is lumed on to reset 
ihe output line HOL and corresponding photoelectric 
« conversion element each time the pixel charges are 
reed, to thereby eliminate the Influence of adjacent pbc- 
els. As shown In Fig. 4, an output ol the amplifier AMP 
to kea a tow pot antral I eve I corresponding to pixel charg - 
es of the pixel photodiodes PDTf and PD12 of the stand- 
ee ard signal outputtlng photoelectric conversion etemeni 
group and the pixel photodiodes PD1 5 and PD16 ot the 
flret effective eigne I outputtlng photoelectric conversion 
element group. 

[0033] Fig. 6 Is a timing chart Illustrating a skip reed 
mode of the sol id state image p ickup apparatus shown 
In Fig. SC. In this skip read mode, every second pbcels 
In the horizontal and vertical directions are read &i the 
pbcel area for reading effective signals. 
[0034] -The vertical selector circuit VSR outputs flrsl a 

so high level output V1 to actrVate the vertical select line 
HL 1 , and the horizontal selector circuit HSR sequential- 
ly outputs high level outputs H1, H2, H3, H5, H7, . to 
sequent tall/ turn on the horizontal transfer MOS transis- 
tors HTVHT2, HTVHT5. HT7>.... Therefore, Image 

3* charges accumulated in respective pixels are time se- 
quentially readlrom the respective vertical output lines 
HV1 ( HV2, HV3, HV5, HV7, ... to ths output line HOL 
and output via the amplifier AMP. 
[0035] While the hcuizonial selector circuit HSR se- 

« quentlally outputs thehJghlevel outputsH1,H2> H3> H5. 
H7, „ .» the reset MOS transistor RES le turned on to rs- 
eet the output line HOL and corresponding photoelectric 
conversion element each time ths pixel charges are 
read, to thereby eliminate the influence of adjacent pbc- 

4S els. As shown In Fig. 5, an output oi the amplifier AMP 
lake* a low polemiaJ li^l corresponding to pbcel charg- 
es ctf the pkel photodiodes PDf f end PD12 of the stand- 
ard signal outputtlng photoelectric conversion element 
group and the pixel photodiodes PD13, PD1B, and 

■W P017 of the first effective signal outputtlng photoelectric 
conversion element group. 

[0030] Fig. 6 Is a timing chart Illustrating another f ul 
reedmode. As different from me tuB read mode shown 
In Fig. 3, odd number pbcel photodiodes PDf 3> PD15, 
« and PD17 ol the first eflBcove signal outputting photoe- 
Isclric conversion element group are used tor reading 
first effective signals, and even number pixel photodi- 
odes PD14, PD1B, and PD19 ol the second effective 
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signal outputting photoelectric conversion element 
group are used for reading second effective signals. In 
this caee> both the horizontal and vertical selector cir- 
cuits HSR and VSR operate In a similar manner. 
[0037] Next, an Image signal processing circuit for 
processing an image Bignates illustrated in Figs. 3 to 6 
will be described wlih reference to Figs. 7A and 7B. Re- 
ferring to Fig. 7A, a vertical selector circuit V6R11 acti- 
vate* each horizontal One ol a photoelecirlc conversion 
unll 10 having pholoelectrlc conversion elements dis- 
posed In a matrix, and a horizontal selector circuit 
H3R12operate8 toeequentially outpul from an amplifier 
AMP Image signals read from the standard signal out- 
putting photoelectric conversion element group and 
from ihe effective s Ignal out putting pholoelectrlc conver- 
sion element group. An oulputof the photoelectric con- 
version apparatus Is Input to a standard voltage gener- 
ating device f 4 during en oulput period of the standard 
signal outputting photoelectric conversion element 
group, and the standard voltage generating device 14 
generates a standard voltage. It the standard signal out- 
putting photoelectric conversion element group con- 
tains iwo pixels, the standard voltage generating device 
14 generates the standard voltage which Is, for exam- 
ple, an average of two standard signals. Duringan out- 
put period of the effective signal outputting photoelectric 
conversion element group, an output of the solid slate 
Image pickup apparelus Is Input to a clamp circuit 13 
and clamped by the siandard voltage supplied fnomthe 
standard voltage generating device 1 4. An Image signal 
picked up from the effective signal outputting photoelec- 
tric conversion element group Is subtracted by ihe 
standard voltage corresponding to darkchargee on the 
horizontal Hneto thereby obtain a correct Image signal 
corresponding to only Image charges. The standard 
voltage generated by the standard voltage generating 
dsviea 14 is reset alter one horizontal fin* is read. The 
standard voltage generating device M again generates 
a standard voltage from standard signals read from 
standard signal outputting photoelectric conversion el- 
ement group en the next horizontal One. The Image sig- 
nal read from the effective signal outputting photoelec- 
tric conversion element group on the next horizontal line 
is subtracted by the new standard voltage. 
[OCaig An output of the clamp circuit 13 Is converted 
No a digital Image signal by an NO convener 15. The 
<flgltel signal Is processed by an unrepresented signal 
processing circuit tor ©hading correction, gamma cor- 
rection and th& like. In Mb embodiment, the standard 
signal outputting photoelectric conversion etemant 
group contains two pixels In each Una. The number of 
pixels Is not flmlted only to two, but a desired number of 
pixels may be used so long as an optimum clamp fa pos- 
slWa 

[0089] Fig. 7B is a block diagram ol another signal 
processing ctrcuft. An imsga signal from an ampfifisf 
AMP is supplied via a samp Is/hold drcuil to an A/D con- 
verter circuit 1 6 whereat ft Is converted Into a digital Im- 



age signal. The digital Image signal Is supplied to a dig- 
ital signal processing circuit f7. The digital signal 
processing clrculi T7celculates an overage of standard 
signals representative of dark charges outpul durlngthe 

* output period of the standard signal outputting photoe- 
lectric conversion Blernerri group, and uses the average 
as the standard voltage. Each Image signal ol the same 
horizontal One output during the outpul period of the ef- 
fective signal outputting photoelecirlc conversion ele- 

« meni group Is subtracted by the standard voltage 10 
ihereby eliminate noise components In the eflectlve sig- 
nal pixel. The effective image signal with eliminated 
noise components Is thereafter processed for shading 
correction, gamma correction and the |fl<s. This signal 

* processing circuit can be fabricated on the same chip 
ae the photoelectric conversion unit manufactured 
through CMOS processes so ihai ihe solid stale Image 
pickup appsralus including ihe signal processing circuil 
can be man ulaeturerf. 

« fl>Q4Q] Figs. 8A and SB are a clrculi diagram of a de- 
coder circuit constituting the horizontal selector circuit 
HSR shown In Fig. 1 andatabie illustrating Iteoperailon. 
The horizontal circuit HSR Is required In a pixel read 
mode, typically In th efull read mode, to sequentially turn 
on the horizontaltrsmf er MOS switches HT1 to HTSand 
sequential!/ outpul fie high level outputs H1 to H8 In 
order to pick up pixel charges from the vertical output 
Ilnee H1 lo H8. Tb this snd^ the operation ol the logical 
table shewn In Fig. BB Is performed Specifically, pulse 
3 o signals 51 to S3 and Inverted pulse signals S1 to S3 
obtained from inverters IN9 to I Mil ar« selectively sup. 
plied each erf logleal product gales NAK1D1 to NAMDS. 
Inverters INT to I NB connected to N AND 1 to N ANDS se- 
quentlally oulput high level outputs H1 to Ha This op- 
m eratlon Is repealed to scan the whole matrix of the ama 
sensor. This operation Is also applied to the vertical se- 
lector circuit VSR to sequentially output high level out- 
puts HL1 to HL8, although* higher repetition trequency 
Is used bi this case. 
4t> In the blockreadmode using this horizontal se- 

lector circuit HSR, pulse signals St to S3 sequentially 
outputting high level ouipuie Ht, H£, H5, and HS are 
supplied, as shown in Fig. 4. In the skip read mode, 
pulse signals 81 to S3 sBquentiafry outputting high level 
« outputeHl.r^.Ha, H5, ... on the first horizontal llnsand 
Hf , H2> H4> He, ... on the next horizontal Ihe are sup- 
plied, a&ehown In Fig. 5* These operation© are also ap- 
plied to the vertical selector circuit 
[DQ42J This horizontal s&tector circuil HBR can be 
■W termed on the sarna chip as the photoelectrie conver- 
sion unJi to have a smaller area and volume through 
CMOS processes. As compared to a CCD sensor, the 
number of manufacture processes can bereoXiced con- 
siderably. 

■« P043J Next, the horizontal select or circua HSR maris 
ol ashitf register will be described wifri reference to Figs. 
fiA to gc. Referring to Fig. BA, clocks PH1 B and BLKB 
ol Inverted clocks PH1 and B LXa re Input to the horizon- 



8 



9 EP 0 928 

la) e&Iecior circuit HSR The operation In the full read 
mode wt D be d escrl bed with rate renc e to the t Imtng chart 
shown In Fig. 3B. In Fig. 9B, ihe clocks PH1 B and BLKB 
are omitted. 

[0O44J When a high level atari pulse PKSr le Input. It s 
is retched by the first stage fDp-flop circuit, end b shift 
pulse Is output from DUT1 as the high level output H1 
at a timing shown In Fig. 8B. The latched high level pulse 
le sequentially transferred to the 11 Ip-ftcp circuits at suc- 
ceeding stages In response to clock pulses PHT and 
PH2. In this manner, shift pulsee are sequentially output 
from OUT2, OUTS. ... as the high level oulputa H2, 
H3 

[0045] The operation of the block read mode and skip 
read mode wfll be doecr Ibed with reference to the tinning « 
chert shown In Fig. €C. In the block or skip reed mode, 
the clock BLK la eet to the high level eo that the high 
level start pulse PHST con be sequent iaDy transferred 
to the flip-flop circuits at succeeding stages by skipping 
the fflp^lop circuit with OUT2. In this manner output *o 
pulsee shown In Figs. 4 and 5 can be obtained. 
[0046] As described above. In this embodiment, an 
Image a (gnat picked up during the outpul period of the 
effective signal outputtlng photoeleclrlc conversion ele- 
ment group is subtracted by a standard vo&age repre- r* 
sentatrve ol dark charges. Therefore, an Image- signal 
In a desired pbcel area having a good S/N ratio and a 
gooc! Image quality can be. obtain ed. A reDabte operation 
of eulo focussing and auto exposure for an Image In a 
dark scene can be ensured. > »o 
[0047] In the above ambotfim&nt> a standard image 
signal representative est dark charges Is read from ihe 
standard slgnaloutpuolngphotoseneluVeconverelon el- . 
ement group before an effective Image signal Is read 
from the effective signal oinputtlng photosensitive con- « 
version elemeni group Is read. The standard-Image alg- 
nat maybe read Irom the standard signal outp ulltng pho- 
toelectric conversion element group after the effeclrVe 
Image signal Is read from the eff ecilve signal outputtlng 
photoelectric conversion element group, with a similar *o 
operation. es above and a high S/N ratio es above. In 
this case, the light ahlelded area shown tn Flge. 2A to 
20 from which dark charges are read is disposed on the 
right side. in each of Figs . 2A to 20 , and Ihe clamp ctrcu ft 
IsprovIdedwUhamerToycfone^ 4S 
standard voltage generating device generates ihe 
standard voltage, the clamp circuit clamps Image sig- 
nals, the operation o4 the horizontal eelsctor circuit Is 
the aams as friat described above. 
[0048] The standard image signals may be read from £9 
the standard signal output tog photoelect rlc conversion 
element group belore and alter the effeclrVe Image sig- 
nals are read Irom the effective signal oupuutng photo- 
electric conversion elemeni group, with similar advan- 
tages described above. Also in this cast, an area from 65 
which darkcharges are read Is disposed near the eenlral 
area of each Una of an area sensor. The standard image 
signals representative of dark charges are picked up at 
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timings when the standard signal generating device 
ge n states the standard voltage, 

(Second Embodiment) 

[DQ48] Various functions can be obtained by bbIot- 
Itvety reading the pbcel area In the block and skip read 
modes of a muttl-pkeleen&or (particularly an area sen- 
sor). 

(t> Auto Focussing Seneor 

[0050] An In-toeus slate Is determined from an Image 
having a beat contrast among a plurality of Images time 
sequentially picked up by changing the focal length ol 
the lens. In determining ihe In-focue elate, It le not nec- 
essary to use Image algnale Irom all pixels* but only 
those signals from en area near a subject to be focuoaed 
can be used. By selectively ou1 putting image signals 
from such an area, high speed auto focussing Is possi- 
ble. 

[0051] More specifically, the block reed mode Is used. 
In the block read mode, a subject to be f ocusaed la po- 
sitioned ot the center ol the area sensor and the block 
around this center is designated. Under these condi- 
tions, the Image signals of the photoelectric conversion 
elements In the block and the Image signals represent- 
ative ol dark charges In the standard sjgheJ outpuitlng 
photoelectric conversion element group on the center 
tines are read The noise eigne la ar^ subtracted Ircm 
the image signals 61 the photoelectric conversion els- 
menls In the block to obtain correct Image signals. Cor- 
rect Image signals are picked up a plurality ol times by 
changlng the tocal length. For example, It the Image sig- 
nal has a clear contour. It ia Judged ae an h-focue state. 
At this point, the autof ocuealng operation la terminated, 
and fiia subject is photograph Bd. Bince a predetermined 
narrow area of the block is read, auto focussing can be 
performed at high speed and In short Urns. 

(2) Automatic Exposure (AE) Sensor 

[DQ52] An image ot a s ubject is picked up by changing 
an exposure time. In accordance with the picked- up im- 
age signals, the exposure time for actual photographing 
Is determined Simitar to an auto focussing sensor, It le 
notnec^arytouaetmageelgneleolaDpbcela.bucnry 
those elgnalaln an area near the subject whose expo- 
sure is adjusted can be used. By selectively outpuitlng 
only Ihe Image signals in the ares near the subject* AE 
can be performed at high speed. 
[0053] An exposure time of a stltltmiage camera Is de- 
termined In accordance with a Dghl amount In a central 
area of an angle of view Therefore, similar to auto ft> 
cussing, this central area is used as a block in the block 
read mods. By subtracting noise components, a corrscl 
exposure time can ba determined at high spasd. Atso 
In a video camera which photographs a moving trnaga, 
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a continuously changing light amounl of a subject Is de- 
tected at high speed In the block read mode. In accord- 
ance with an Image output level In the block: read mode, 
a stop-down degree of an aperture corresponding to an 
optimum exposure time la determined. In accordance 
with tha stop-down degree, the light amount o1 the ex- 
posure point Incident upon the area sensor Is regulated 
to thereby eel a light amounl providing linear character- 
istics. In this manner, an Image eigne! or high eenelrrv&y 
can be obtained. 

(3) Trimming 

[0064] An electronic zooming to possible by cutting 
and picking up on V a partial area cT an Image. In a digital 
camera, a high precision Image output with a large data 
amount or a poor quality Image output with a email data 
amount can be selectively obtained through image thin- 
ning. 

(4) Switching between Still Images and Moving Images 

[0065] A still Image la picked up with a sensor having 
one million and tour hundred pixels, whereas a moving 
image of NTSC is output by reading image signals of a 
quarter of 1 400 thousand pixels, or 350 thousand pixels. 
An Image of f 400 thousand pbcele has too tact a data 
rale and doe* not match a resolut ion d NT&C specifi- 
cation*, e.g.. 525X460 pbcele. Inreadlng a etlll Image, 
therefore, thefull read mode la used andaatandard volt- 
age representative ol dark charges on each line from 
the standard signal outputtlng photoelectric conversion 
element group Is subtracted from the effective Image 
signal to thereby obtain ahlgh &N Image signal, In read- 
ing a moving Image of NTBG, about a quarter ot pixels 
la read so that a moving Image elgnal can bo read at 
high spaedin 1 ha skip or block read mods. By selectively 
using the tuD read mode and the skip or block mode, a 
good image signal can be obtained. 
[0059] Next, an Image pickup system having the 1 unc- 
tions (t) to (4) described above will be deecrlbed with 
reference to Fig. 10. 

[0067] Referring to Fig. 1 0^ reference numerals f 1 to 
15 represent the sama componsnts as those shown in 
Fig. 7A A reference numeral 50 represents a signal 
processing circuit for processing an A/D converted sig- 
nal, euch a* tor cobrproceeelng. Relerenoe numeral $1 
represents an AF detector circuit (AF detecting phase 
circuit) tor detecting a signal tor AF tram the signal 
processing circurt. Raference numeral 52 represents an 
AE detector drcufl (AE detecting phase circuit) for de- 
tecting a signal for AE. Reterenco numeral 53 repre- 
sents accriirol clrcu&f or corwOlng the who!© olthe Im- 
age pickup eyetem. Reference numeral 54 repreeente a 
selector circuft driving crcuit (sated ion unit drtving cir- 
cuit) fordrivingthe horizontal selector circuit f 2 and ver- 
tical selector circuit 1f. Reference numeral 55 repre- 
sents a shutter driving circuit for driving a shutler 58. 



Relerenoe numeral 56 represents a lens driving clrculi 
for driving a lone 57. Reference numeral 59 repreeente 
a ewllchlng circuit for ewllchlng between a etlll Image 
mode and a moving Image mode. 
s [0068] Flrai, the operation* of AF and AC win be de- 
scribed. 

[0059] For the AF and AE operations, the control cir- 
cuit 53 control© via the selector circuit driving circuit 54 
ihe horizontal and vertical eelector circuit* I2and n In 

"> ordertooutput elgnala from photoelectric conversion el- 
ements In a necessary area ol the photoelectric conver- 
sion unit 10. Output sign els selected by the horizontal 
and vertical selector circuits 12 and T1 are supplied to 
the clamp circuit whereat noleesare eliminated, and are 

w supplied via the A/D converter f 5 to the signal proceed- 
ing circuit 50. Slgnale for AF end AE processed by the 
elgnal pnxeaelng circuit are Input to the AF and AE de- 
fector circuile 6f and 62. In accordance with these sig- 
nals for AF and AE, the cont rol circuit 53 controls via the 

so shutter and lens drMng clrcuhs 55 and 5B the shutter 
and lens to thereby perform AF end AE operations. 
[0080] Next, an operation of ewllchlng between etlll 
Imagee and moving Images wtD be described. 
[0061] When a ail! I Image mode leaei by the switching 

£5 circ u it 57, the cont rot ci rc u it 53 controls via the se lector 
circuit driving circuit 54 the horizontal and vertical selec- 
tor circuits 12 and 11 In order to output signal* from ail 
the photoelectric corrvereion elemente In the photoelec- 
tric conversion unit Noise* In the output elgnala from 

so the photoelectric converelon elements are removed by 
the clamp circuit T3, and the output signals with the nois- 
es removed are input via the A/D con ve rte r clrc u It to the 
elgnal processing circuit 50. The signal processing clr- 
cult 50 performs color processing and t he like to output 

3* a etlO Image signal 

[0062] When a moving Image mode la aet by the 
switching circuit 59, the control circuit 52 performs ihe 
skip read operation by control fmg the horizontal and vet- 
ileal selector circuits 12 and 11. or the block read oper- 

« allon may be performed by focueetog light upon an area 
nearth^c^mlareadthiephotoel&ciflcccriverobnunll 
by controlling the lens. 

[DGS3] Noises in each s ignal output from the photos- 
Iscfric conversion srsmsnt are eliminated by the cramp 

4* circuit T3. The Image signal with noises removed Is Input 
via the A/D converter circuit 15 to the signal processing 
circuit 5a The elgnal processing circuit 50 per forma 
color processing and the like to sequentially output mov- 
ing imaga signals. 

*0 [D084] Noisss may be removed by Ihe sign alp recess- 
ing circuit as described whh Rg. 7B, noi by the clamp 
circuit f 3 described above. 

[0095] According to the first and second embodl- 
rnenlSi fan the block read mode of a CMOS eeneor, nole- 
ns eg can be suppressed so thai auto focussing and auto 
exposure most suitable for video cameras and digital 
cameras can be performed. 

[D0SG] Both In the block and skip read modes, an lm- 
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age signal with dark charges being removed can be ob- 
tained. Therefore, a high quality block Image elgnal can 
be obtained at high epeed. 



Claims 

1 . A solid state Image pickup apparatus comprising: 

a plurality of phoioelecirb conversion elements jo 
Including a standard eigne) outputting photoe- 
lectric conversion element group for outputting 
etanda rd slgna Ig and an effective si gnal output- 
ting photoelectric conversion element group for 
outputting eflsctlve signals; w 
scanning means for sequentially reading elg- 
nala from said photoelectric elements; and 
selecting means for selectively reeding an op- 
tional element group in the effective signal out- 
putting photoelectric conversion element so 
group, 

wherein said scanning means reads both ihe 
standard signal outputting photoelectric con- 
version element group and the optional ele- 
ment group in the effective signal outputting s& 
photoelectric conversion elem ent g roup select- 
ed by eald selecting means. 

2. A solid state Image pickup apparatus according to 
claim 1 > wh eretn the standard elgnal outputd n g pho- so 
toelactric conversion e lament group is a plurality of 
light shielded pholoelectrtc conversion elements. 

A solid state Image pickup apparatus according to 
claim 1 or 2. wherein eeld ecannlng meane Include « 
e ehllt register, and eald selecting meane Include 
means for changing a clock path of the shilt register. 

4, A solid etate Image pickup apparatus according to 
claim 1 or 2, wherein ©aid ecannlng means Include *o 
a decoder. 

6. A solid stale image pickup apparatus according to 
claim 1 or 2» wherein standard signals Irorn 1he 
stan dard ft Ignal outputting photoelectric conversion 40 
element group are output before effective signals 
from the effective signal outputting photoelectric 
conversion element group are output 

6. A solid state Image pickup apparatus according to w 
claim t or 2, wherein standard signals from the 
standard signal outputlhg photoelectric conversion 
element group are output after etfeotlve signals 
from the effective signal outpulltng photoelectric 
conversion ©lament group are output &5 

7. A solid stats image pickup apparatus according to 
claim 1 or 2, wherein standard signals 1mm the 



standard signal outputdngphotoetectrlc conversion 
element group are output before end after effective 
signals from the effective elgnal outputllng photoe- 
lectric conversion element group ere output. 

ft. A solid state image pickup apparatus according to 
claim 1 or 2, wherein photoelectric conversion ele- 
ments of the effective signal outputting photoelec- 
tric conversion element group are disposed In ama- 
trbc 

©. A solid etete image pickup apparatus according to 
c latm 1 , wh erel n the standard st gnal outputting p no- 
nelectric conversion element group Is a light shield- 
ed photoelectric conversion element 

10. A eolld etate Image pickup appamtus according to 
claim 1 or 2, further comprising subtracting meane 
for subtracting signal components of the standard 
signal outputting photoelectric conversion group 
from signal components of the* optional element 
group In the effective elgnal outputllng photoelectric 
conversion element group eelected by eald select- 
ing meane, 

11. An Image pickup system comprising. 

a plurality ol photoelectric conversion elements 
Including a standard signal outputting photoe- 
lectric conversion element group for outputting 
standard signals and an affect We signal oulput- 
11 ng photoelectric conversion element group tor 
outputting etfeotlve signals; 
scanning meane tor sequentially reading sig- 
nals from said photoelectric elemenle; 
selecting means for selectively feeding an op- 
tional element group in the effective signal ou1- 
putling photoelectric conversion element 
group> wherein said scanning means reads 
both the standard signal outputting photoelec- 
tric conversion element group and the optional 
element group In the effective signal outputting 
photoelectric conversion element group select- 
ed by said selecting means; 
subtracting means for subtracting signal com- 
ponents of ihe standard signal outputting pho- 
toelectric conversion group from signal compo- 
nents of the optional element group In the ef- 
fective signal outputting photoelectric conver- 
sion element group selected by said selecting 
means; and 

adjusting means for adjusting a locus or en ex- 
posure In accordance with a signal output from 
eald eubtractln g meane. 

12. An image pickup system comprising 

a plurality ot photoelectric conversion elements 
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Including a standard signal outputtlng photoe- 
lectric conversion element group for outputtlng 
standard signals and en effecilve signal output- 
ting photoelectric conversion olernenl groupf or 
outputtlng effective signals; 5 
scanning means for BBquantiBily reading sig- 
nals from said photoelectric element*; 
©electing mean* for selectively reading an op- 
tional element group In the eifectlve signal out- 
putting photoelectric conversion element jo 
group, wherein as Id scanning means reads 
both the standard signal oulputting photoelec- 
tric conversion elemenl group and the optional 
element group In ihe effective signal outputtlng 
photoelectric conversion elern ent group select- w 
ed by eald selecting means; 
subtracting means for automating signal com- 
ponenta of the standard signal outputting pho- 
toelectric conversion group from signal compo- 
nents of the optional element group In the ef- 
fecUve signal outputtlng photoelectric conver- 
sion element group selected by eald selecting 
means; 

a signal processing circuit for pwce&slng a sig- 
nal outp ul from said subt racting rrtaans; 2$ 
switching means lor switching between a still 
Image mode and a moving Image mode; and 
controlling means tor controlling jo make said 
selecting means lo select all photoelectric con- 
version elements In the effective signal output- so 
ting photos IscUic conversion slsmsnt group if 
eald swlichlng means selects the stfll Image 
mode, and to make said selecting means to se- 
lect a predetermined area smaller than a whole 
area of the effective signal outputtlng photoe- « 
lectrte conversion elemem group If said switch- 
ing maans salads the moving imagg mode. 
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